"^The  psychomotor  effects  of  nitrous -oxide  oxygen  psychosedation  has 
been  studied  in  medical  student  volunteers  not  undergoing  any  kind  of  treat- 
ment by  Trieger  and  his  colleagues  (Trieger,  Laskota,  Jacobs,  and  Newman, 
1971)Wnd  in  dental  patients  both  children  and  adults  (Ayer  and  Getter, 

1974;  and  Machen,  Ayer  and  Mueller,  1977).  .ithese  studies^  have  utilized ')  i* 
nitrous  oxide  in  concentrations  of  25-to  35%^knd  have"  concluded  that  psy- 
chomotor impairments^ as  measured  by  the  tests,  were  minimal  at  those  con- 
centrations and  were  rapidly  reversed  following  a 3-5  minute  post-treat- 
ment oxygenation  period. 

Recent  attention  has  been  directed  at  the  effects  of  nitrous  oxide 
on  the  dentist  who  may  be  exposed  to  waste  gases  for  a prolonged  period 
of  time. ^ However,  little  evidence  is  available  which  demonstrates  con- 
clusively that  the  dentist  is  adversely  affected  by  transient  or  prolonged 
nitrous  oxide  exposure  in  the  course  of  patient  treatment. 

- “ Because  of  the  absence  of  kny  data  on  potential  impairments  of  the 

I"' 

psychomotor  abilities  of  dentists  who  utilize^  nitrous  oxide,  the  present 

f d ■ 

Study  investigated/,  the  psychomotor  responses  of  dentists  during  the  course 
of  a treatment  period  in  which  nitrous  oxide  was  administered  to  a patient/^' 


Materials  and  Methods 


Two  groups  of  ten(lO)  dentists  each  comprised  the  study  samples.  Group 
1 constituted  the  experimental  group  which  involved  treating  patients  with 
nitrous-oxide  oxygen  psychosedation.  Group  2 was  a control  group  of  10 
dentists  in  an  advanced  degree  program  who  were  not  exposed  to  nitrous 
oxide. 

Group  1 administered  nitrous  oxide  to  patients  in  an  average  concentra 
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tion  of  35%  nitrous  oxide  for  routine  restorative  procedures.  The  dentists  /COOES 
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in  the  experimental  group  were  tested  with  psychomotor  test  prior  to 
beginning  treatment,  20  minutes  after  treatment  started,  and  again  at 
the  conclusion  of  treatment. 
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Subjects  in  Group  2 were  tested  at  similar  time  intervals.  Also  the 
waste  gas  concentration  in  parts  per  million  (ppm)  was  monitored  using 
the  Moran  nitrous  oxide  analyzer  to  determine  the  mean  concentrations  in 
the  ambient  air  throughout  the  restorative  procedure. 

The  psychomotor  tests  utilized  in  the  present  study  included  the  La- 
fayette Peg  Board  test  and  the  Ruesch  Color  Naming  Test.  Both  tests  were 
selected  because  of  the  ease  of  administration  and  the  fact  that  scores 
based  on  the  time  required  to  complete  the  test  can  be  obtained  and  used 
as  a measure  of  impairment. 
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RESULTS: 

The  average  concentration  of  nitrous  Oxide  in  the  ambient  air  during 
the  course  of  patient  treatment  was  536.2  ppm  although  it  ranged  from  150 
ppm  to  1500  ppm. 

The  data  from  the  pegboard  test  were  tabulated  and  are  shown  in  Figure  1. 
The  data  were  subjected  to  a mixed  analysis  of  variance  using  repeated 
measures.  The  results  of  the  analysis  was  an  £-value  of  less  than  one  which 
was  not  significant,  thus  indicating  there  were  no  differences  between  the 
experimental  and  control  groups  in  psychomotor  ability  as  measured  by  the 
pegboard  test.  The  results  of  the  analysis  are  summarized  in  Table  1. 

The  data  for  the  color  naming  test  were  tabulated  and  are  depicted  in 
Figure  1.  The  data  were  again  subjected  to  a mixed  analysis  yielding  a non- 
significant £-value  thus  indicating  that  there  were  no  differences  in  psy- 
chomotor abilities  between  the  two  groups.  The  results  of  the  analysis 
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are  further  summarized  in  Table  2. 
DISCUSSION 


The  findings  for  dentists  repor4;ed"  in^the  present  Vtudy  are  essentially 
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similar  to  those  reported^ in  previous  studied  on  the  effects  of  nitrous 
oxide  on  psychomotor  activities  during  and  following  dental  treatment.  One 
reason  for  the  similarity  may  be  the  fact  that  all  of  these  studies  have 
involved  investigation  of  psychomotor  abilities  during  one  treatment  session. 
Hie  effects  of  prolonged  exposure  to  nitrous  oxide  requires  additional  study 
to  clarify  those  effects  if^in  fact  there  are  any . -"Another  reason  may  be 
that  the  waste  nitrous  oxide  gas  available  in  the  operatory  was  insufficent 
in  the  present  study  to  actually  result  in  any  observable  effects.  However, 
since  the  activity  of  nitrous  oxide  is  time  and  concentration  dependent, 
prolonged  exposure  could  conceivably  result  in  psychomotor  impairments  for 
those  clinicians  who  utilize  this  modality'  of  psychosedation  for  prolonged 
periods  of  time.  As  noted  above,  however,  this  remains  to  be  demonstrated. 


3 


REFERENCES 

Trieger,  N.;  Laskota,  W.J.;  Jacobs,  A.W,;  and  Newman,  M.G.  Nitrous  oxide  - 
a study  of  physiological  and  psychomotor  effects.  J.A.D.A. , 82:142- 


r.  : 

150,  1971. 

Ayer,  W.A.  and  Getter,  L.  Psychomotor  responses  to  nitrous  oxide-oxygen 
sedation  during  dental  treatment.  Anesth.  Prog.,  21_:7173,  1974. 
Machen,  Bernad,  J.;  Ayer,  W.A.;  Mueller,  B.H.  Psychomotor  effects  of  ni- 
trous oxide-oxygen  sedation  on  children.  J.  Dent.  Child.,  44:51-53, 


[ ' 


TABLE  1 


Summary  Table  of  Analysis  of  Variance  for  Peg  Board  Test 


Source 

df 

SS 

MS 

_F_ 

_P 

subject 

9 

510.354 

56.706 

group 

1 

37.604 

37.604 

.8325 

N.S 

GxS 

9 

884.853 

98.317 

Trials 

2 

419.72 

209.86 

21.6498 

.01 

GxT 

2 

20.308 

10.154 

1.0475 

Error 

36 

348.966 

9.693 

59 


TABLE  2 


Summary  Table  of  Analysis  of  Variance  for  Color  Naming  Test 


Source 

df 

SS 

MS 

F 

subj  ect 

9 

393.75 

43.75 

group 

1 

9.204 

9.204 

.3280 

GxS 

9 

252.585 

28.065 

Trials 

2 

38.434 

19.217 

6.6117 

GxT 

2 

7.433 

3.716 

1.2788 

Error 

36 

104.634 

2.906 

59 


